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(67)  Summarizing the invention, a method is provid-
ed. The method comprises: instructing a laboratory in-
strument comprising an aspirating/dispensing device to
aliquot a drawing volume of a biological sample con-
tained in a primary sample container; determining that
an error has occurred, wherein the error affects at least
one of: the laboratory instrument, a state of the biological
sample, and a state of a secondary sample container
configured to receive the drawing volume; selecting,

METHOD AND INSTRUMENT FOR ALIQUOTING A BIOLOGICAL SAMPLE

based on at least one of a type of the error and a time
point at which it is determined that the error has occurred,
an action from a plurality of actions to be performed by
the laboratory instrument, wherein the plurality of actions
comprise a reinsertion action that comprises dispensing
the drawing volume to the primary sample container; and
instructing the laboratory instrument to perform the se-
lected action.
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Description
Technical Field

[0001] The following description relates to the field of
testing of biological samples.

Background

[0002] Sample containers are used for holding sam-
ples to be tested, e.g. biological samples drawn from a
human or animal subject, such as blood samples. Typi-
cally, the biological sample is collected at a first location,
e.g. by a phlebotomist, and is then transported to a sec-
ond location for testing/analysis, e.g. to a laboratory. An-
alytic and clinical laboratories comprise laboratory instru-
ments that are configured to automatically carry out one
or more clinical tests on the biological sample.

[0003] In some cases, one or more sub-samples (or
"aliquots") are drawn from the biological sample con-
tained in the (primary) sample container and transferred
to respective one or more secondary sample containers.
Aliquoting is performed to preserve the integrity of the
biological sample and to efficiently carry out, e.g. paral-
lelize, different clinical tests. The aliquoting is carried out
by an aspirating/dispensing device, such as a pipettor
with pipette tip, configured to aspirate and dispense lig-
uid.

[0004] Conventionally, if an error occurs during the al-
iquoting procedure, e.g. while the aliquot is in the aspi-
rating/dispensing device, the pipette tip containing the
aliquot is always discarded.

Summary

[0005] It is an object of the invention to improve the
aliquoting of a biological sample in order to reduce sam-
ple waste.

[0006] The achievement of this object in accordance
with the invention is set out in the independent claims.
Further developments of the invention are the subject
matter of the dependent claims.

[0007] According to a first aspect of the invention, a
method, in particular a computer-implemented method,
is provided. The method comprises:

- instructing a laboratory instrument comprising an as-
pirating/dispensing device to aliquot a drawing vol-
ume of a biological sample contained in a primary
sample container;

- determining that an error has occurred, wherein the
error affects at least one of: the laboratory instru-
ment, a state of the biological sample, and a state
of a secondary sample container configured to re-
ceive the drawing volume;

- selecting, based on at least one of a type of the error
and a time point at which it is determined that the
error has occurred, an action from a plurality of ac-
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tions to be performed by the laboratory instrument,
wherein the plurality of actions comprise a reinser-
tion action that comprises dispensing the drawing
volume to the primary sample container; and

- instructing the laboratory instrument to perform the
selected action.

[0008] The computer-implemented method may be
carried out by at least one processor. In particular, the
at least one processor may be comprised in the labora-
tory instrument and may be configured to control the lab-
oratory instrument. Exemplarily, the at least one proces-
sor may be connected to at least one memory.

[0009] The laboratory instrument comprising the aspi-
rating/dispensing device may be configured to carry out
one or more pre-analytical steps on biological samples
to prepare said samples for being tested by an analyser,
i.e. an apparatus configured to carry out one or more
clinical tests on a biological sample. In particular, the lab-
oratory instrument may be configured to perform aliquot-
ing of biological samples.

[0010] Abiological sample may be a sample of a bodily
fluid of a human or animal subject. For example, the bod-
ily fluid may be a physiological fluid, such as blood, saliva,
urine, sweat, amniotic fluid, cerebrospinal fluid, ascites
fluid, or the like. The biological sample may comprise one
or more components that may potentially comprise ana-
lytes of interest for performing at least one clinical test.
For instance, blood serum, blood cells and blood plasma
are components of a blood sample.

[0011] A clinical test may comprise one or more pro-
cedures that, when carried out on the biological sample
or on a component thereof, allow for estimating the value
of a parameter, e.g. a clinical parameter. In particular, a
clinical test may comprise physical, biological, optical,
mechanical, immunological, and/or chemical proce-
dures.

[0012] Generally, a sample container is configured to
receive and hold a biological sample. Accordingly, the
sample container may comprise an opening for receiving
the sample and a bottom as well as one or more walls to
hold the sample, wherein the opening may be configured
to be releasably closed by a closing element, e.g. a cap.
In particular, the sample container may have a substan-
tially cylindrical shape (i.e. a cylindrical wall), with the
opening atone base and the bottom atthe opposite base.
The sample container may also be referred to as "tube".
[0013] Generally, the aspirating/dispensing device
comprises a dispenser capable of aspirating a fluid (e.g.
a liquid), i.e. transferring a volume of fluid from the exte-
rior of the dispenser to the interior of the dispenser, as
well as of dispensing liquid, i.e. transferring a volume of
fluid from the interior of the dispenser to the exterior of
the dispenser. Accordingly, the dispenser is also capable
of holding the fluid, e.g. after having aspirated it and be-
fore dispensingit. Specifically, the dispenser may be con-
figured to aspirate a fluid volume from a sample container
holding a biological sample (e.g. a liquid biological sam-
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ple), the fluid volume being a portion of the biological
sample. In particular, the dispenser is configured to dis-
pense a fluid volume into a sample container.

[0014] Exemplarily, the dispenser may comprise a pi-
pettor and a pipette tip, and the fluid may be held in the
pipette tip. The pipettor may be configured to perform the
act of fluid transfer, e.g. it may comprise mechanical el-
ements for aspirating/dispensing the fluid, such as a
pump. The pipettor may be configured to hold the pipette
tip, wherein the pipette tip may be releasably mounted
to the pipettor. Exemplarily, the pipette tip may be dis-
posable, and it may be changed after all aspiration/dis-
pensation cycles relative to a given biological samples
have been completed. The aspirating/dispensing device
may collect a new pipette tip prior to aspirating a volume
of a given biological sample for the first time and may
discard the used pipette tip after dispensing a volume of
the given biological sample for the last time.

[0015] Exemplarily, the dispenseris configured so that,
during aspiration, at least a portion of the pipette tip is
arranged inside a primary sample container and below
the liquid level of the biological sample contained in the
primary sample container. The dispenser may be config-
ured so that, during dispensation, at least a portion of the
pipette tip is arranged inside a sample container, into
which the liquid volume comprised in the pipette tip is to
be dispensed. In particular, the dispenser is configured
so that, if the laboratory instrument is instructed to per-
form the reinsertion action, during dispensation in the
primary sample container at least a portion of the pipette
tip is arranged inside the primary sample container.
[0016] Thelaboratory instrument may comprise one or
more moving components to move the aspirating/dis-
pensing device in the three-dimensional space. The as-
pirating/dispensing device may be moved as a whole
and/or only components thereof may be moved, such as
the dispenser. In the latter case, the moving compo-
nent(s) may be comprised in the aspirating/dispensing
device itself.

[0017] Exemplarily, if a Cartesian coordinate system
having three mutually orthogonal axes, x, y and z is as-
signed to the three-dimensional space, the moving com-
ponent(s) may move the aspirating/dispensing device
parallel to any of the axes, so that the movement of the
aspirating/dispensing device may be a composite of
translations parallel to the three axes. Additionally or al-
ternatively, the movement may include rotations on one,
two or three of the axes. In particular, in operation, the z
axis may be a vertical axis, i.e. an axis parallel to the
direction of the Earth’s gravitational pull, while the x and
y axes may define a horizontal plane orthogonal to the
direction of the Earth’s gravitational pull.

[0018] For example, the aspirating/dispensing device
may move in the horizontal plane when moving across
various locations, e.g. within the laboratory instrument,
and may move along the vertical axis when moving in
and out of containers. Exemplarily, only the dispenser
may move along the vertical axis, while the rest of the
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aspirating/dispensing device may not.

[0019] For instance, the one or more moving compo-
nents may be motors and/or robots, e.g. an x-y gantry
robot configured to move the aspirating/dispensing de-
vice as a whole in the horizontal plane and a servomotor
(e.g. comprised in the aspirating/dispensing device) con-
figured to move the dispenser along the z axis.

[0020] The method comprises instructing the labora-
tory instrument to aliquot the drawing volume of the bio-
logical sample contained in the primary sample contain-
er.

[0021] Instructing the laboratory instrument to perform
an action, e.g. to aliquot the drawing volume or to perform
the selected action, as part of the computer-implemented
method may comprise controlling, by the processor of a
computing device carrying out the method of the present
invention, the laboratory instrument, in particular one or
more components of the laboratory instrument, e.g. the
aspirating/dispensing device and the moving compo-
nent(s), to perform that action, e.g. the selected action.
For instance, instructing the laboratory instrument to per-
form an action comprises sending, by a processor, one
or more electromagnetic signals to the laboratory instru-
ment, in particular to one or more components of the
laboratory instrument, e.g. the aspirating/dispensing de-
vice and the moving component(s), to prompt the labo-
ratory instrument to carry out that action. In particular,
the one or more electromagnetic signals comprise infor-
mation specifying the action that the laboratory instru-
ment shall carry out. Additionally or alternatively, instruct-
ing the laboratory instrument to perform an action may
comprise instructing, by the processor of the computing
device carrying out the method of the present invention,
a processor comprised in the laboratory instrument to
control the laboratory instrument to perform that action.
[0022] Typically, a complete, successful aliquoting
process comprises a series of operations carried out by
the laboratory instrument. Specifically, the operations
may comprise at least an aspiration from a primary sam-
ple container, a transfer and a dispensation into a sec-
ondary sample container. The primary sample container
and the secondary sample container are both sample
containers as described above. They may have identical
features or they may have one or more differing features,
such as shape, material and/or size.

[0023] The aspiration is carried out by the aspirat-
ing/dispensing device, which aspirates the drawing vol-
ume of biological sample from the primary sample con-
tainer. The primary sample container is the sample con-
tainer that initially holds the biological sample, e.g. the
whole biological sample as collected from a human or
animal subject. The biological sample contained in the
primary sample container has a total volume. The dis-
penser of the aspirating/dispensing device is configured
to aspirate a drawing volume from this total volume,
wherein the drawing volume is a sub-volume of (i.e. a
fraction of) the total volume or coincides with the total
volume. Typically, the sub-volume is a smaller volume
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than the total volume.

[0024] The dispensation is carried out by the aspirat-
ing/dispensing device, which dispenses the drawing vol-
ume of biological sample into at least one secondary
sample container. Accordingly, a secondary sample con-
tainer is a sample container that holds (at least part of)
the drawing volume only after receiving it from the dis-
penser. In particular, when a secondary sample container
is initially loaded in the laboratory instrument, it does not
contain any fraction of biological sample, e.g. it may be
empty or it may contain one or more substances such as
a reagent.

[0025] In particular, the dispenser of the aspirating/dis-
pensing device may be configured to dispense the draw-
ing volume. In some examples, the dispenser may dis-
pense the whole drawing volume to one secondary sam-
ple container. In other examples, the dispenser may ex-
emplarily be configured to distribute the drawing volume
among a plurality of secondary sample containers, so
that each secondary sample container receives a fraction
of the drawing volume. The dispenser may be configured
to dispense a plurality of fractions of the drawing volume,
wherein the sum of the fractions substantially equals the
drawing volume, to a respective plurality of secondary
sample containers in a temporal sequence, i.e. tempo-
rally one after the other.

[0026] Forinstance, in some cases, the dispenser may
be configured to aspirate the whole drawing volume at
once and then dispense fractions of it to a plurality of
secondary sample containers. In other cases, the dis-
penser may be configured to carry out a plurality of as-
piration/dispensation cycles, wherein in each cycle the
dispenser aspirates a fraction of the drawing volume from
the primary sample container and dispenses said fraction
to a secondary sample container.

[0027] In the following, the case in which the drawing
volume is dispensed to one secondary sample container
will be discussed, unless stated otherwise, however the
same principles apply to the case in which the drawing
volume s distributed among a plurality of secondary sam-
ple containers.

[0028] In one example, the transfer may comprise
moving the aspirating/dispensing device from an aspirat-
ing position at which the aspirating/dispensing device as-
pirates the drawing volume from the primary sample con-
tainer to a dispensing position at which the aspirating/dis-
pensing device dispenses the drawing volume to the sec-
ondary sample container. In this case, the transfer may
be carried out by the one or more moving components
discussed above.

[0029] In particular, the aspirating position may be a
position in which the dispenser is at least partly (e.g. at
least a portion of its pipette tip) within the primary sample
container and the rest of the aspirating/dispensing device
is above the primary sample container. Similarly, the dis-
pensing position may be a position in which the dispenser
is at least partly (e.g. at least a portion of its pipette tip)
within the secondary sample container and the rest of
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the aspirating/dispensing device is above the secondary
sample container.

[0030] Accordingly, the transfer may comprise trans-
ferring the aspirating/dispensing device from the primary
sample container to the secondary sample container.
More specifically, the transfer may comprise:

- moving the dispenser along the vertical axis from the
aspirating position to a position in which the dispens-
er is also above the primary sample container, so
that the dispenser is completely outside of the pri-
mary sample container;

- moving the aspirating/dispensing device from the
position above the primary sample container to a po-
sition above the secondary sample container,
wherein the movement occurs e.g. in the horizontal
plane;

- moving the dispenser along the vertical axis from the
position above the secondary sample container to
the dispensing position.

[0031] In an alternative example, the aspirating/dis-
pensing device may be at a fixed position and the transfer
may comprise moving the primary sample container
away from this fixed position and moving the secondary
sample container to this fixed position, e.g. by a conveyor
belt.

[0032] The aspiration is a finite process having an as-
piration starting time and an aspiration end time, wherein
the time interval between the aspiration starting time and
the aspiration end time is the duration of the aspiration.
Similarly, the dispensation, when carried out by the as-
pirating/dispensing device, is a finite process having a
dispensation starting time and a dispensation end time,
wherein the time interval between the dispensation start-
ing time and the dispensation end time is the duration of
the dispensation. The aspiration and dispensation seen
as processes in time may be also referred to as "aspira-
tion phase" and "dispensation phase", respectively.
[0033] The transfer (e.g. of the aspirating/dispensing
device between the aspirating position and the dispens-
ing position) is also a finite process having a transfer
starting time and a transfer end time, wherein the time
interval between the transfer starting time and the trans-
fer end time is the duration of the transfer. The transfer
seen as a process in time may also be referred to as
"transfer phase".

[0034] As mentioned above, a complete aliquoting
process comprises at least the aspiration phase, the
transfer phase and the dispensation phase. Optionally,
the aliquoting process may comprise additional phases,
i.e. the laboratory instrument may perform additional op-
erations when carrying out the aliquoting process.
[0035] Exemplarily, the set of operations performed by
the laboratory instrument in sequential temporal order
may be the following:

- moving, by the at least one moving component, the
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aspirating/dispensing device to a collecting position
(e.g. corresponding to the position of a storage sta-
tion, which may be a receptacle that is configured to
contain a plurality of new pipette tips);

- collecting, by the aspirating/dispensing device, a pi-
pette tip e.g. from the storage station (which com-
prises mounting the pipette tip to the pipettor);

- moving, by the at least one moving component, the
aspirating/dispensing device from the collecting po-
sition to the aspirating position;

- aspirating, by the aspirating/dispensing device, the
drawing volume from the primary sample container;

- moving, by the at least one moving component, the
aspirating/dispensing device from the aspirating po-
sition to the dispensing position;

- dispensing, by the aspirating/dispensing device, the
drawing volume to the secondary sample container;

- moving, by the at least one moving component, the
aspirating/dispensing device from the dispensing
position to a discarding position (e.g. corresponding
to the position of a waste station, which may be a
receptacle that is configured to contain a plurality of
used pipette tips);

- discarding, by the aspirating/dispensing device, the
used pipette tip (which comprises unmounting the
pipette tip from the pipettor).

[0036] Similarly to what described for the sample con-
tainers, the dispenser may be configured to move in and
out of the storage station and/or the waste station.
[0037] Each of the operations described above may
be associated to a corresponding phase in time, similarly
to the other phases discussed above.

[0038] In some cases, as mentioned, there may be
more than one aspiration/dispensation cycle with the
same biological sample. If this is the case, in particular,
the set of operations performed by the laboratory instru-
ment in sequential temporal order may be the following:

a) moving, by the at least one moving component,
the aspirating/dispensing device to the collecting po-
sition;

b) collecting, by the aspirating/dispensing device,
the pipette tip e.g. from the storage station (which
comprises mounting the pipette tip to the pipettor);

c) moving, by the at least one moving component,
the aspirating/dispensing device from the collecting
position to the aspirating position;

d) aspirating, by the aspirating/dispensing device, a
fraction of the drawing volume from the primary sam-
ple container;

e) moving, by the at least one moving component,
the aspirating/dispensing device from the aspirating
position to the dispensing position;

f) dispensing, by the aspirating/dispensing device,
the fraction of the drawing volume to the secondary
sample container;

g) moving, by the at least one moving component,
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the aspirating/dispensing device from the dispensing
position to the aspirating position;

h) repeating steps d) to f) until the whole drawing
volume has been dispensed into the secondary sam-
ple containers;

i) moving, by the at least one moving component,
the aspirating/dispensing device from the dispensing
position to the discarding position; and

j) discarding, by the aspirating/dispensing device,
the used pipette tip.

[0039] In light of the discussion above, instructing the
laboratory instrument to aliquot the drawing volume of
the biological sample contained in the primary sample
container may be considered as a "coarse" instruction
that may comprise one or more "fine" instructions. In oth-
er words, instructing the laboratory instrument to aliquot
the drawing volume may comprise instructing the labo-
ratory instrument to perform one or more of the opera-
tions described above.

[0040] In particular, instructing the laboratory instru-
ment to aliquot the drawing volume is a finite process, i.
e. it has an instructing starting time and an instructing
end time, wherein the time interval between the instruct-
ing starting time and the instructing end time is the du-
ration of the instructing.

[0041] Specifically, instructing the laboratory instru-
ment to aliquot the drawing volume may comprise in-
structing the laboratory instrument to perform a first op-
eration, then instructing the laboratory instrument to per-
form asecond operation once the first operation has been
performed, then instructing the laboratory instrument to
perform a third operation once the second operation has
been performed, and so on.

[0042] Inparticular, the method may comprise instruct-
ing the laboratory instrument to perform the whole set of
operations described above when no error affects the
aliquoting process. Thus, exemplarily, instructing the lab-
oratory instrument to aliquot the drawing volume may
comprise the following set of instructing steps:

- instructing the at least one moving component to
move the aspirating/dispensing device to the collect-
ing position;

- instructing the aspirating/dispensing device to col-
lect a pipette tip e.g. from the storage station;

- instructing the at least one moving component to
move the aspirating/dispensing device from the col-
lecting position to the aspirating position;

- instructing the aspirating/dispensing device to aspi-
rate the drawing volume from the primary sample
container;

- instructing the at least one moving component to
move the aspirating/dispensing device from the as-
pirating position to the dispensing position (i.e. to
transfer the aspirating/dispensing device from the
primary sample container to the secondary sample



9 EP 4 459 289 A1 10

container);

- instructing the aspirating/dispensing device to dis-
pense the drawing volume to the secondary sample
container;

- instructing the at least one moving component to
move the aspirating/dispensing device from the dis-
pensing position to the discarding position;

- instructing the aspirating/dispensing device to dis-
card the used pipette tip.

[0043] However, if there is an error that affects the al-
iquoting process, the instructing of the laboratory instru-
ment to aliquot the drawing volume may be interrupted
or suspended. Accordingly, in some cases, instructing
the laboratory instrument to aliquot the drawing volume
may comprise only a proper subset of instructing steps,
as further discussed below.

[0044] Indeed, the method furthercomprises determin-
ing that an error has occurred, wherein the error affects
at least one of: the laboratory instrument, a state of the
biological sample, and a state of a secondary sample
container configured to receive the drawing volume. Op-
tionally, the error may affect a state of the primary sample
container. Any of these errors is an error that affects the
aliquoting process.

[0045] The error may occur before the aliquoting proc-
ess begins or after said process has begun, in particular
while the laboratory instrument is carrying out the instruc-
tions received by the processor, i.e. after the aliquoting
process has started. The determination that the error has
occurred may take place after the instructing starting time
and before the instructing end time, in particular while
the laboratory instrument is aliquoting the drawing vol-
ume. In particular, the determination takes place after
the error has occurred (or at least has started occurring).
[0046] In one example, determining that an error has
occurred may comprise receiving an error signal from
the laboratory instrument. For instance, the laboratory
instrument may detect the error, e.g. by means of one or
more sensors comprised in the laboratory instrument,
and send the error signal to the processor. In some cases,
the method may comprise sending an inspection signal
to the laboratory instrument and receiving the error signal
from the laboratory instrument in response to the inspec-
tion signal. In another example, determining thatan error
has occurred may comprise detecting the error, e.g. by
the processor.

[0047] The error may be identified as a non-compli-
ance with positive criteria and/or as an anomaly satisfying
negative criteria. In particular, the positive criteria may
define a correct/normal state and/or functioning of an el-
ement (such as the laboratory instrument, the secondary
sample container, the primary sample container or the
biological sample) and the negative criteria may define
an incorrect/abnormal state and/or functioning of an el-
ement.

[0048] Examples of errors that affect the laboratory in-
strument comprise but are not limited to: a user-triggered

10

15

20

25

30

35

40

45

50

55

stop of the laboratory instrument, an obstruction along
any paths of movement for components of the laboratory
instrument (such as the aspirating/dispensing device), a
malfunctioning of a component of the laboratory instru-
ment (e.g. a moving component or a labelling compo-
nent). The user-triggered stop is a controlled stop of the
laboratory instrument initiated by a user, specifically a
human user. After receiving the request for the user-trig-
gered stop, there is a brief amount of time before the stop
is enacted. Accordingly, the user-triggered stop sets a
cut-off timepoint at which power is cut off.

[0049] Examples of errors that affect the state of the
biological sample comprise but are not limited to: a clot-
ting error, a viscosity error, a fill-level error, an incompat-
ibility error, a centrifugation error. The clotting error indi-
cates the presence of at least one clot (e.g. a mass of
coagulated or semi-coagulated blood) in the biological
sample. In other words, in particular, the clotting error is
indicative of the formation of at least one clot in the bio-
logical sample. The viscosity error indicates that the liquid
viscosity is above a certain threshold (too high). The fill-
level error indicates that the level of the biological sample
in the sample container is outside a predetermined range
(too high or too low). The incompatibility error indicates
that the biological material of the sample is not supported
by the laboratory instrument. The centrifugation error in-
dicates that the centrifugation state of the biological sam-
ple does not correspond to a predetermined centrifuga-
tion state.

[0050] Examples of errors that affect the state of the
secondary sample container comprise but are not limited
to: unavailability of the secondary sample container, de-
fect of the secondary sample container. The unavailabil-
ity of the secondary sample container may comprise the
absence of the secondary sample container, e.g. due to
a lack of secondary sample containers in an input area.
The defect of the secondary sample container may be a
defect of a feature of the secondary sample container,
the feature including its opening, its wall(s), its bottom or
a label supposed to be affixed to the secondary sample
container. The constituent parts of the tube may e.g. be
damaged, while the label may be absent, incorrectly af-
fixed and/or incorrectly printed. The same may apply for
the state of a primary sample container.

[0051] Exemplarily, the method may comprise deter-
mining that at least one error has occurred, e.g. whether
a plurality of errors has occurred, such as two errors, in
case more errors happen that affect the aliquoting proc-
ess.

[0052] If no error occurs, the instructing of the labora-
tory instrument to aliquot the drawing volume may be
completed, e.g. allinstructed steps of the aliquoting proc-
ess may be completed.

[0053] If it is determined that an error has occurred,
the method may comprise interrupting the instructing of
the laboratory instrument to aliquot the drawing volume.
Because of the interruption, instructing the laboratory in-
strument to aliquot the drawing volume may comprise
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only a proper subset of the set of instructing steps. In
other words, the sequence of instructing steps that would
under normal circumstances be provided by the proces-
sor to actuate the laboratory instrument so that aliquoting
can be performed may be altered when there is an error.
[0054] After determining that an error has occurred,
the method further comprises selecting, based on atleast
one of a type of the error and a time point at which it is
determined that the error has occurred, an action from a
plurality of actions to be performed by the laboratory in-
strument.

[0055] Exemplarily, once the instructing has been sus-
pended, i.e. the original workflow of the laboratory instru-
ment has been disrupted, the processor decides what
the laboratory instrument should do next.

[0056] The selection of the action to be performed by
the laboratory instrument is based at least on a type of
the error and/or a time point at which it is determined that
the error has occurred. In other words, the selection of a
specific action among the plurality of actions depends on
the type of error and/or the time point of the determina-
tion. The selection may be based, i.e. depend, also on
additional criteria, such as some of the error conditions
discussed below.

[0057] There may be an association between the se-
lection criteria, e.g. at least one of the type of error and
the time point, and their corresponding actions. For in-
stance, arelational table may associate each type of error
and/or time point to a respective action. In this case, se-
lecting the action may comprise querying the relational
table using at least one of the type and the time point. In
anotherinstance, a machine learning algorithm may take
the selection criteria as input and provide the selected
action as output.

[0058] The type of error may refer to the nature of the
error, e.g. to the specifics of the error. The time point at
which it is determined that the error has occurred may
be a time point relative to the aliquoting process. In par-
ticular, the time point may be not be relative to an absolute
time frame (e.g. a specific hour of the day), but rather to
the operations that the laboratory instrument carries out,
i.e. to the phases of the aliquoting process.

[0059] There is a plurality of actions from which one
action is selected. The plurality of actions comprise at
least a reinsertion action. This means that there are en-
visioned cases for which the selected action will be the
reinsertion action.

[0060] The reinsertion action comprises dispensing
the drawing volume back to the primary sample contain-
er, i.e. the sample container from which the drawing vol-
ume was aspirated in the first place.

[0061] Optionally, the plurality of actions may comprise
a dispensing action, which comprises dispensing the
drawing volume to the secondary sample container.
[0062] The method then comprises instructing the lab-
oratory instrument (e.g. instructing the aspirating/dis-
pensing device) to perform the selected action. Instruct-
ing the laboratory instrument to perform the selected ac-
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tion may also comprise instructing the laboratory instru-
ment to perform one or more preparatory steps for per-
forming the selected action, such as moving the aspirat-
ing/dispensing device.

[0063] According to the method described herein, if an
error that affects the aliquoting process occurs, the lab-
oratory instrumentis controlled in such away as toreduce
or eliminate waste of biological sample. In particular, vol-
umes of biological sample (such as the drawing volume)
are not just automatically discarded as a consequence
of an error, but rather may be retained in the primary
sample container. If the drawing volume is retained in-
stead of discarded, it may be potentially used, e.g. for
the clinical tests, so that there is no need to procure ad-
ditional biological sample.

[0064] In particular, the drawing volume may be pre-
served if the circumstances allow it, e.g. if it can be en-
sured that no damage (such as contamination) will be
caused by preserving the drawing volume. The discrim-
ination among cases in which the drawing volume can
be retained and cases in which it cannot be retained is
based at least on the type of error and/or the time point
at which it is determined that the error has occurred.
[0065] Accordingly, the selected action may be the re-
insertion action if the type of error and/or the time point
are such that the drawing volume can be retained without
negative effects, such as contamination.

[0066] In a particular example, instructing the labora-
tory instrument to aliquot the drawing volume may com-
prise instructing the aspirating/dispensing device to as-
pirate the drawing volume from the primary sample con-
tainer; and, if the time point at which it is determined that
the error has occurred is during aspiration of the drawing
volume, the selected action may be the reinsertion action.
[0067] Ifthe determination of the error takes place dur-
ing the aspiration phase, the instructing of the laboratory
instrument to aliquot the drawing volume may be inter-
rupted after instructing the aspirating/dispensing device
to aspirate the drawing volume from the primary sample
container.

[0068] When the time point of the determination of the
error is during aspiration of the drawing volume, the draw-
ing volume may be only partially aspirated by the dis-
penser, i.e. the pipette tip of the dispenser may hold only
a part of the drawing volume. Accordingly, the reinsertion
action may comprise dispensing at least part of the draw-
ing volume that is in the pipette tip to the primary sample
container.

[0069] Forinstance, the error may be a user-triggered
stop. In another instance, the error may be an aspiration
error. In particular, the error may be a generic aspiration
error, wherein generic means that the error is not one of
the following specific aspiration errors:

- cap presence on the primary sample container does
not allow aspiration;

- liquid type of the biological sample does not allow
aspiration;
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- total volume of the biological sample in the primary
sample container does not allow aspiration of the
drawing volume;

- theliquid level of the biological sample in the primary
sample container cannot be found;

- clotting error;

- presence of air in the biological sample.

[0070] Putting the drawing volume back into the sam-
ple container when the error has occurred during the as-
piration phase is efficient, because the aspirating/dis-
pensing device is already located at a position that allows
the reinsertion.

[0071] Ina particular example, the selected action may
be the reinsertion action only if the error is not the clotting
error. Thus, the selected action may never be the rein-
sertion action if the erroris the clotting error. If the plurality
of actions comprises the dispensing action, the selected
action may also never be the dispensing action ifthe error
is the clotting error.

[0072] The clotting error may occur at any time after
the sample is collected from the subject. Namely, the clot
may form at any time after the sample is collected from
the subject. Exemplarily, the determination that a clotting
error has occurred may take place before the aspiration
phase (e.g. from images of the sample) or during the
aspiration phase (e.g. by changes in the pressure curve).
Determining that the clotting error has occurred may
comprise determining that there is at least one clot in the
biological sample.

[0073] Ifitis determined, before the aspiration phase,
that the clotting error has occurred, the instructing of the
laboratory instrument to aliquot the drawing volume may
be interrupted before instructing the aspirating/dispens-
ing device to aspirate the drawing volume from the pri-
mary sample container, e.g. after instructing the aspirat-
ing/dispensing device to collect a pipette tip from the stor-
age station.

[0074] Ifitis determined, during the aspiration phase,
that the clotting error has occurred, the instructing of the
laboratory instrument to aliquot the drawing volume may
be interrupted after instructing the aspirating/dispensing
device to aspirate the drawing volume from the primary
sample container.

[0075] The presence of a clot may cause splattering
of the biological sample upon dispensation of the drawing
volume, which may lead to contamination. Accordingly,
the condition about the clotting error helps prevent con-
tamination.

[0076] In aparticular example, the method may further
comprise checking whether the error is the clotting error.
[0077] Exemplarily, the plurality of actions may further
comprise a discarding action, the discarding action com-
prising causing a pipette tip of the aspirating/dispensing
device to be discarded. In particular, if the error is the
clotting error, the selected action is the discarding action.
More particularly, if the error is the clotting error and the
occurrence of the clotting error is determined after the
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pipette tip has been mounted to the pipettor, the selected
action is the discarding action.

[0078] Thus,thelaboratoryinstrument may be instruct-
ed to cause the pipette tip of the aspirating/dispensing
device to be discarded. Causing the pipette tip to be dis-
carded may comprise moving, by the atleast one moving
component, the aspirating/dispensing device to an area
to which a user can have access, so that the user re-
moves the pipette tip. Alternatively, causing the pipette
tip to be discarded may comprise moving, by the at least
one moving component, the aspirating/dispensing de-
vice to the discarding position (e.g. the waste station)
and discarding, by the aspirating/dispensing device, the
pipette tip.

[0079] In some examples, the laboratory instrument
may be instructed to cause the pipette tip of the aspirat-
ing/dispensing device to be discarded only if at least part
of the drawing volume has been aspirated by the aspi-
rating/dispensing device. For instance, this may be the
case if it is determined during the aspiration phase that
the clotting error has occurred. Thus, the discarded pi-
pette tip may contain at least part of the drawing volume.
[0080] In other examples, the laboratory instrument
may be instructed to cause the pipette tip of the aspirat-
ing/dispensing device to be discarded also if the pipette
tip is still empty. For instance, this may be the case if it
is determined before the aspiration phase that the clotting
error has occurred.

[0081] Causing the pipette tip to be discarded reduces
or eliminates the risk of contamination.

[0082] As mentioned, the plurality of actions may com-
prise the dispensing action. In a particular example, if the
time point at which it is determined that the error has
occurred is during transfer of the aspirating/dispensing
device from the aspirating position to the dispensing po-
sition, the method may further comprise checking wheth-
er a first error condition is satisfied;

wherein:

if the first error condition is satisfied, the selected
action may be the reinsertion action;

ifthe first error condition is not satisfied, the selected
action may be the dispensing action; and

the first error condition is a condition that the error
is indicative of at least one of (a) unavailability of the
secondary sample container, (b) defect of the sec-
ondary sample container, (c) unreachability of the
secondary sample container.

[0083] Ifthe determination of the error takes place dur-
ing the transfer phase, the instructing of the laboratory
instrument to aliquot the drawing volume may be inter-
rupted after instructing the moving component(s) of the
laboratory instrument to transfer the aspirating/dispens-
ing device from the primary sample container to the sec-
ondary sample container. Thus, instructing the laboratory
instrument to aliquot the drawing volume may comprise
instructing the aspirating/dispensing device to aspirate
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the drawing volume from the primary sample container
and instructing the moving component(s) of the labora-
tory instrument to transfer the aspirating/dispensing de-
vice from the primary sample container to the secondary
sample container.

[0084] In this particular example, the selection of the
action is based both on the type of error (as expressed
by the first error condition) and on the time point at which
the determination takes place.

[0085] The first error condition requires that the error
is indicative of at least one of (a) unavailability of the
secondary sample container, (b) defect of the secondary
sample container, (c) unreachability of the secondary
sample container.

[0086] As explained above, the occurrence of an error
indicative of unavailability may be the absence of the
secondary sample container. In particular, the secondary
sample container may have a designated location within
the laboratory instrument that can be reached by the as-
pirating/dispensing device for dispensing. For instance,
the secondary sample container may be brought by a
gripper from an input area. If the input area is empty, the
gripper may not find any secondary sample container to
move to the designated location. In another case, the
gripper may be malfunctioning.

[0087] The defect of the secondary sample container
may be a defect of a feature of the secondary sample
container, in particular of a label that should be affixed
to the secondary sample container, which may be absent,
incorrectly affixed and/or incorrectly printed. For exam-
ple, the label may not be completely affixed, the position
and/or orientation of the label on secondary sample con-
tainer may not satisfy some predetermined criteria, there
may be ridges and/or tears in the affixed label, the print
on the label may not have been printed correctly, e.g. it
may have smudges.

[0088] The secondary sample container may be
present but unreachable, e.g. there may be an obstruc-
tion along the path between the aspirating position and
the dispensing position. For instance, a device adjacent
to the laboratory instrument may malfunction and block
the path.

[0089] Any of the error types in the first error condition
may be detected by means of one or more sensors, e.g.
cameras, weight sensors, pressure sensors, and
processing of the sensor data.

[0090] If the type of error falls under one of the cate-
gories of the first error condition and if it is determined
during the transfer phase that such an error has occurred,
the laboratory instrument may be instructed to perform
the reinsertion action. In particular, the moving compo-
nent(s) may be instructed to move the aspirating/dis-
pensing device back to the aspirating position and the
aspirating/dispensing device may be instructed to dis-
pense the drawing volume back into the primary sample
container. Accordingly, despite an error that prevents the
completion of the original aliquoting process (according
to which the drawing volume is to be dispensed to the
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secondary sample container), the drawing volume is not
discarded but is retained in the primary sample container.
[0091] Ifthe type of error does not fall under one of the
categories of the first error condition and ifit is determined
during the transfer phase that such an error has occurred,
the laboratory instrument may be instructed to perform
the dispensing action. In particular, the moving compo-
nent(s) may be instructed to move the aspirating/dis-
pensing device all the way to the dispensing position and
the aspirating/dispensing device may be instructed to dis-
pense the drawing volume into the secondary sample
container. Accordingly, despite the occurrence of an er-
ror, since itdoes not prevent the completion of the original
aliquoting process (according to which the drawing vol-
ume is to be dispensed to the secondary sample con-
tainer), the drawing volume is nonetheless dispensed in-
to the secondary sample container instead of being dis-
carded.

[0092] Hence, sample waste is avoided and the reten-
tion of the drawing volume is effectively performed.
[0093] Inaparticularexample, ifthe time pointis during
transfer of the aspirating/dispensing device, the method
may further comprise:

- checking whether the error is a user-triggered stop
of the laboratory instrument, wherein the user-trig-
gered stop sets a cut-off timepoint at which power is
cut off (e.g. to the at least one moving component of
the laboratory instrument); and

if the error is the user-triggered stop, the method
may further comprise:

- determining afirst distance between the as-
pirating/dispensing device and the primary
sample container;

- determining a second distance between the
aspirating/dispensing device and the sec-
ondary sample container; and

- checking whether a second error condition
is satisfied;

wherein:

if the second error condition is satisfied, the
selected action may be the reinsertion ac-
tion;

if the second error condition is not satisfied,
the selected action may be the dispensing
action; and

the second error condition is a condition that
the second distance is greater than the first
distance or is a condition that the second
distance is greater than or equal to the first
distance.

[0094] Ifthe determination of the error takes place dur-
ing the transfer phase, the instructing of the laboratory
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instrument to aliquot the drawing volume may be inter-
rupted after instructing the moving component(s) of the
laboratory instrument to transfer the aspirating/dispens-
ing device from the primary sample container to the sec-
ondary sample container. Thus, instructing the laboratory
instrument to aliquot the drawing volume may comprise
instructing the aspirating/dispensing device to aspirate
the drawing volume from the primary sample container
and instructing the moving component(s) of the labora-
tory instrument to transfer the aspirating/dispensing de-
vice from the primary sample container to the secondary
sample container.

[0095] In this particular example, the selection of the
action is based on the type of error (user-triggered stop),
on the time point at which the determination takes place,
and on the second error condition.

[0096] As discussed above, the user-triggered stop is
a controlled stop of the laboratory instrument initiated by
a user. In particular, the controlled stop may lead to cut-
ting off power to the laboratory instrument and the user-
triggered stop sets a cut-off timepoint at which power is
cut off. The time interval between receiving the request
for the user-triggered stop and shutting power off may
be e.g. between 2 and 6 s, such as 4 s. In particular, the
time interval may be equal to or greater than the time
interval that is needed to move the aspirating/dispensing
device from the aspirating position to the dispensing po-
sition.

[0097] Specifically, power may be cut off only for some
components of the laboratory instrument, such as com-
ponents that are considered dangerous for the user. Ex-
emplarily, the user-triggered stop may cause only the
one or more moving components of the laboratory instru-
ment to stop. A labelling component comprised in the
laboratory instrument may also be affected by the user-
triggered stop. Mechanical elements for aspirating/dis-
pensing the fluid comprised in the pipettor, such as a
pump, may not be affected by the user-triggered stop.
[0098] Determining the first and second distance be-
tween the aspirating/dispensing device and the sample
containers may comprise computing the separation be-
tween a current location of the aspirating/dispensing de-
vice and the location of the sample containers. The lo-
cation of the sample containers may be constant within
the laboratory instrument, in the sense that all primary
sample containers may be brought to a primary location
for the purpose of aspiration and all secondary sample
containers may be brought to a secondary location for
the purpose of dispensation. The primary and secondary
location may be stored in a memory. The currentlocation
of the aspirating/dispensing device may be known be-
cause the respective location of the moving component
that moves the aspirating/dispensing device from the pri-
mary sample container to the secondary sample contain-
er is known, since it is controlled by the processor. Ad-
ditionally or alternatively, determining the first and sec-
ond distance between the aspirating/dispensing device
and the sample containers may comprise receiving data
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from one or more sensors.

[0099] Checking whether the second error condition is
satisfied comprises comparing the first distance with the
second distance. If the second error condition is satisfied,
the second distance is greater than the first distance, i.
e. the primary sample container is closer than the sec-
ondary sample container to the aspirating/dispensing de-
vice. Thus, the movement of the aspirating/dispensing
device may be reversed so that it is brought back to the
primary sample container and the drawing volume may
be dispensed into the primary sample container.

[0100] Ifthe second error condition is not satisfied, the
first distance is greater than or equal to the second dis-
tance, i.e. the secondary sample container is closer than
the primary sample container to aspirating/dispensing
device or they are equidistant. Thus, the movement of
the aspirating/dispensing device toward the secondary
sample container may be completed and the drawing vol-
ume may be dispensed into the secondary sample con-
tainer.

[0101] If the user triggers the stop during the transfer
phase, so that the determination of the error takes place
during the transfer phase, the aspirating/dispensing de-
vice may be in between the primary sample container
and the secondary sample container. According to this
particular example, the closest sample container is cho-
sen as the sample container into which the drawing vol-
ume shall be dispensed. Hence, sample waste is avoided
and the retention of the drawing volume is efficiently per-
formed.

[0102] Insome cases, there may be a hierarchy of pri-
orities between the error conditions. Exemplarily, the first
error condition may have priority over the second error
condition.

[0103] In one example, the priority may mean that the
first error condition supersedes the second error condi-
tion. Accordingly, if both the first error condition and the
second error condition are checked and the selected ac-
tion on the basis of the first error condition is different
from the selected action on the basis of the second error
condition, the selected action is the one selected on the
basis of the first error condition.

[0104] As mentioned above, more than one error may
occur that affects the aliquoting process. For instance, a
user may trigger the user-triggered stop during the trans-
port phase and the determination of the occurrence of
the user-triggered stop may be also during the transport
phase. The aspirating/dispensing device may be closer
to the secondary sample container, so that the selected
action should be the dispensing action, based on the sec-
ond error condition.

[0105] However, it may also be determined that the
secondary sample container is defective, e.g. that the
label is incorrectly affixed. Based on the first error con-
dition, the selected action should be the reinsertion ac-
tion. In virtue of the priority of the first error condition, the
selected action is the reinsertion action and not the dis-
pensing action.
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[0106] In another example, the priority may mean that
the second error condition may be checked after the first
error condition, in particular may only be checked if the
first error condition is not satisfied. If the second error
condition is also not satisfied, the selected action is the
dispensing action. If, instead, the second error condition
is satisfied, the selected action is the reinsertion action.
[0107] In aparticular example, the method may further
comprise, providing recovery information to a user. This
may be done after instructing the laboratory instrument
to perform the selected action, in particular after the lab-
oratory instrument has performed the selected action.
[0108] The recovery information may be provided via
an outputunit, such as a screen and/or a speaker, where-
in the output unit is connected to the processor. The out-
put unit may or may not be a part of the laboratory instru-
ment.

[0109] The recovery information is indicative of one or
more steps to be taken by the user, e.g. to address the
error. The recovery information may be based on the type
of error and/or on the time point of determination of the
error and/or on the selected action.

[0110] For example, in case the error is the user-trig-
gered stop, the recovery information may indicate steps
to be carried out by the user to enable a re-start of the
laboratory instrument. In this example, the steps may
comprise removing the pipette tip (if there is a pipette tip
mounted, and if there is part of the drawing volume in it)
and removing a secondary sample container from a la-
belling component of the laboratory instrument (if there
is a secondary sample container in the labelling compo-
nent).

[0111] For example, in case the error is the clotting
error, the recovery information may indicate that the pi-
pette tip should be removed by the user, as mentioned
above.

[0112] Providing recoveryinformationtothe userleads
to efficiently addressing the error.

[0113] Exemplarily, the method may further comprise,
after instructing the laboratory instrument to perform the
selected action, instructing the laboratory instrument to
perform one or more operations. In particular, the proc-
essor may determine one or more operations that the
laboratory instrument should carry out based on the type
of error and/or on the time point of determination of the
error and/or on the selected action.

[0114] In aparticular example, the method may further
comprise instructing the laboratory instrument to prepare
one or more additional secondary sample containers, e.
g. after instructing the laboratory instrument to perform
the selected action.

[0115] Instructing the laboratory instrument to prepare
an additional secondary sample container may comprise
instructing the laboratory instrumentto take the additional
secondary sample container from e.g. an input area and
bring it to a labelling component, and to label the addi-
tional secondary sample container.

[0116] Forinstance, if the error affects the state of the
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secondary sample container, e.g. there is a defect, one
additional secondary sample container may be prepared
as replacement.

[0117] In some cases, as mentioned above, the draw-
ing volume may have to be distributed among a plurality
of secondary sample containers. If the error affects the
laboratory instrument, the error may have prevented the
preparation of at least some of the plurality of secondary
sample containers. Exemplarily, after determining that
the error has been addressed, the additional secondary
sample containers may be prepared. For instance, the
error may be the user-triggered stop and the laboratory
instrument may be instructed to prepare one or more
additional secondary sample containers after re-start of
the laboratory instrument.

[0118] Ina particular example, the method may further
comprise causing the sample container containing the
drawing volume to be routed to an error area, after in-
structing the laboratory instrument to perform the select-
ed action. For example, causing the sample container
containing the drawing volume to be routed to an error
area comprises instructing the laboratory instrument to
route the sample container containing the drawing vol-
ume to the error area.

[0119] The sample container containing the drawing
volume may be the primary sample container or the sec-
ondary sample container, depending on which action is
selected on the basis of the error type and/or the time
point of determination.

[0120] The error area may be a physically delimited
portion of space configured to receive and support sam-
ple containers. For instance, the error area may comprise
receptacles for sample containers, such as racks. Sam-
ple containers located at the error area may be assessed
by users to decide e.g. whether they can be further proc-
essed or should be eliminated.

[0121] Exemplarily, causing the sample container con-
taining the drawing volume to be routed to the error area
may comprise setting at least one flag associated with
the sample container containing the drawing volume. The
flag may e.g. be stored in a database. The flag may com-
prise information indicative of the occurrence of an error
(e.g. a Boolean flag) and/or information indicative of
which error occurred. Setting the at least one flag may
reliably and permanently mark the sample container and,
thus, the drawing volume as possibly compromised. Ac-
cordingly, the error may not be overlooked even at later
stages.

[0122] Insome examples, causing the sample contain-
er containing the drawing volume to be routed to an error
area may comprise instructing the laboratory instrument
to move said sample container to the error area, e.g. by
means of a gripper and/or transportation means of the
laboratory instrument. In other examples, causing the
sample container containing the drawing volume to be
routed to an error area may comprise instructing the lab-
oratory instrument to move (e.g. by means of a gripper)
said sample container to an area to which a human user
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can have access and providing information (e.g. via an
output unit) to the human user to bring said sample con-
tainer to the error area.

[0123] In the case of a user-triggered stop, the step of
causing the sample container to be routed to an error
area may be performed after re-start of the laboratory
instrument.

[0124] Exemplarily, beyond the sample container con-
taining the drawing volume, i.e. the primary sample con-
tainer or the secondary sample container, also the other
sample container (i.e. the secondary sample container
or the primary sample container, respectively) may be
routed to the error area. Furthermore, also the additional
secondary sample containers discussed above may be
routed to the error area.

[0125] Causing the sample container containing the
drawing volume (and optionally other sample containers
as well) to be routed to an error area may ensure a correct
handling of the drawing volume of biological sample. In
particular, since the occurred error may have negative
effects on the drawing volume (such as contamination or
alteration), the retained drawing volume is sentto an error
area before potentially being further processed. A user
has the possibility of evaluating how to proceed further
once the sample container is at the error area.

[0126] In a particular example, the method may further
comprise:

- checking whether at least one third error condition
of a set of third error conditions is satisfied; and

if no third error condition is satisfied, the method may
further comprise:

causing the sample container containing the drawing vol-
ume to be routed to an error area.

[0127] Accordingly, causing the sample container to
be routed to the error area, as discussed above, may be
made contingent on at least one third error condition. In
other words, cases may be envisioned in which, even if
it is determined that an error has occurred, the sample
container may not be routed to the error area.

[0128] The set of third error conditions may comprise
one or more third error conditions. Only if none of the
third error conditions is met, the method may further com-
prise causing the sample container containing the draw-
ing volume to be routed to the error area. If one or more
third error conditions are met, the method may not com-
prise causing the sample container containing the draw-
ing volume to be routed to the error area.

[0129] The third error conditions may be conditions that
determine whether it is needed/recommendable to route
the sample container to the error area, e.g. to let a user
decide what to do with the drawing volume in light of the
occurred error, or not. Thus, in this particular example,
the handling of the biological sample may be made effi-
cient and safe at the same time, by discriminating cases
in which to send the sample container to the error area
from cases in which the sample container may be directly
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further processed, e.g. within the laboratory instrument
or by other laboratory instruments such as analysers.
[0130] Indeed, in some examples, if at least one third
error condition is satisfied, the method may further com-
prise causing the sample container containing the draw-
ing volume to be routed to a processing area. Accord-
ingly, the fact that at least one third error condition is
satisfied may indicate that the drawing volume was not
affected by the error in such a manner that further
processing of the drawing volume (e.g. for a clinical test)
is made impossible or invalid.

[0131] The processing area may be an area of an au-
tomated laboratory system to which the laboratory instru-
ment belongs. In particular, the processing area may
comprise one or more analysers and/or other instru-
ments, such as a recapper.

[0132] Exemplarily, a third error condition may be a
condition that the error is a predetermined error, e.g. of
a set of predetermined errors. There may be one or more
predetermined errors, e.g. stored in a database. If the
error that occurred is one of these specific errors, the
third error condition is satisfied.

[0133] For instance, the set of predetermined errors
may comprise an error indicative of unavailability of the
secondary sample container, an error indicative of a de-
fect of the secondary sample container, an error indica-
tive of unreachability of the secondary sample container.
A clotting error is not a predetermined error.

[0134] Exemplarily, a third error condition may be a
condition that a test to be carried out on the biological
sample is a predetermined test, e.g. of a set of predeter-
mined tests. A predetermined test may be any clinical
test that is not platelet-sensitive nor hemolysis-sensitive,
i.e. aclinical testwhoseresultis not affected by hemolysis
or by characteristics of the platelets.

[0135] Exemplarily, a third error condition may be a
condition that a dispensing speed of the aspirating/dis-
pensing device is equal to or lower than a predetermined
value, e.g. about 50 pl/s, or more particularly 30 pl/s, or
even more particularly 10 pl/s. In particular, if the dis-
pensing speed satisfies this condition, resuspension of
the biological sample upon reinsertion of the drawing vol-
ume may be avoided.

[0136] A secondaspectofthe presentinventionrelates
to a laboratory instrument. The laboratory instrument
comprises an aspirating/dispensing device configured to
aspirate and dispense a drawing volume of a biological
sample; and at least one processor configured to carry
out the method according to first aspect of the present
invention. In particular, the laboratory instrument is the
laboratory instrument described herein when discussing
the first aspect of the present invention. Indeed, all the
features and facets of the method pertain to the labora-
tory instrument and vice versa.

[0137] Exemplarily, the laboratory instrument may fur-
ther comprise at least one memory connected to the at
leastone processor. The laboratory instrument may com-
prise a computing device comprising the at least one
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processor and the at least one memory. Furthermore,
the laboratory instrument may comprise atleastone mov-
ing component configured to move the aspirating/dis-
pensing device.

[0138] In some examples, the laboratory instrument
may comprise at least one of the following:

- astorage station configured to contain a plurality of
new pipette tips;

- a waste station configured to contain a plurality of
used pipette tips;

- agripper configured to move sample containers (in
particular secondary sample containers) within the
laboratory instrument and, optionally, in and/or out
of the laboratory instrument;

- alabelling component configured to label secondary
sample containers;

- aninput area configured to store secondary sample
container.

[0139] A third aspect of the present invention relates
to an automated laboratory system. The automated lab-
oratory system comprises: the laboratory instrument ac-
cording to the first aspect; and the error area discussed
above. The automated laboratory system may further
comprise a processing area, as described above; in par-
ticular, the automated laboratory system may comprise
one or more analysers in the processing area.

[0140] According to a fourth aspect of the invention, a
computer program product is provided. The computer
program product comprising instructions which, when the
program is executed by a computer, cause the computer
to carry out the method according to first aspect of the
present invention.

[0141] A fifth aspect of the present invention refers to
a computer-readable medium, e.g. a transitory computer
readable medium comprising instructions which, when
executed by a computer, cause the computer to carry
out the method according to first aspect of the present
invention.

Brief Description of the Drawings

[0142] Details of exemplary embodiments are setforth
below with reference to the exemplary drawings. Other
features will be apparent from the description, the draw-
ings, and from the claims. It should be understood, how-
ever, that even though embodiments are separately de-
scribed, single features of different embodiments may be
combined to further embodiments.

Figure 1 shows a block diagram of an exemplary
automated laboratory system.

Figure 2 shows a schematic representation of an ex-
emplary laboratory instrument.

Figure 3 shows an exemplary timeline of an aliquot-
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ing process.
Figure 4 shows a flow chart of an exemplary method.

Figure 5 shows a flow chart of an exemplary selection
of an action in the method of figure 4.

Figure 6 shows a flow chart of an exemplary contin-
uation of the method of figure 4.

Figure 7 shows a decision tree for selecting, based
on time interval within which the determination of a
user-triggered stop occurs, the action that the labo-
ratory instrument shall perform.

Detailed Description

[0143] Inthe following, a detailed description of exam-
ples will be given with reference to the drawings. It should
be understood that various modifications to the examples
may be made. Unless explicitly indicated otherwise, el-
ements of one example may be combined and used in
other examples to form new examples.

[0144] Figure 1 shows a block diagram of an exem-
plary automated laboratory system 1000. comprising a
laboratory instrument 200.

[0145] The laboratory instrument 200 comprises a
computing device 100. Exemplarily, the computing de-
vice 100 comprises a processor 111 (e.g.a CPU, aGPU,
or the like), and a memory 112. The memory 112 may
comprise a primary memory and a secondary memory
(not shown). The computing device 100 may also com-
prise an input output (1/O) interface 110 for communicat-
ing with input/output units, such as a screen, a keyboard,
a touch screen, a printer, or the like.

[0146] Furthermore, the computing device 100 may
comprise a Network Interface Controller (NIC) 114 con-
figured to connect said device with one or more networks
(e.g. an intranet, the internet, a cellular network, or the
like). In other examples, the computing device may com-
prise a plurality of NICs.

[0147] In the example shown in Figure 1, the comput-
ing device 100 is physically part of the laboratory instru-
ment 200 and may be e.g. located within the laboratory
instrument 200. The data communication between the
computing device 100 and the other components of the
laboratory instrument 200 may occur via a bus or via an
internal network.

[0148] Inanother (not shown) example, the computing
device 100 may be external to the laboratory instrument
200. In this example, the computing device 100 may be
physically distinct from the laboratory instrument 200 and
may be e.g. located remotely from the laboratory instru-
ment 200.

[0149] The laboratory instrument 200 further compris-
es anaspirating/dispensing device 210, which comprises
adispenser 213 and amoving component 217 configured
to move the dispenser 213 along a vertical axis, denoted
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as z axis. The aspirating/dispensing device 210 is con-
figured to perform aliquoting of volumes of biological
samples. The dispenser 213 aspirates, holds and dis-
penses liquid.

[0150] Exemplarily, the dispenser 213 may comprise
a pipettor. The pipettor comprises a pump for aspirat-
ing/dispensing the liquid and holds a pipette tip. The pi-
pette tip is disposable and is releasably mounted to the
pipettor. Accordingly, at different moments in time, the
pipette tip mounted to the pipettor may vary.

[0151] In use, the z-axis moving component 217
moves the dispenser 213 downwards and upwards, in
particular in and out of tubes. In particular, for aspiration,
the z-axis moving component217 brings atleasta portion
of the pipette tip inside the tube and below the liquid level
of a biological sample contained in the tube. For dispen-
sation, the z-axis moving component 217 brings at least
a portion of the pipette inside the tube.

[0152] The laboratory instrument 200 further compris-
es a moving component 220 configured, in use, to move
the aspirating/dispensing device 210 in the horizontal
plane, denoted as x-y plane, such as an x-y gantry. In
particular, the x-y plane moving component 220 moves
the aspirating/dispensing device 210 from a primary tube
containing biological sample from which a drawing vol-
ume must be taken to a secondary tube to which the
drawing volume should be dispensed.

[0153] The laboratory instrument 200 further compris-
es a storage station 230 configured to contain a plurality
of new pipette tips and a waste station 240 configured to
contain a plurality of used pipette tips. The storage station
230is accessible to the aspirating/dispensing device 210
for collecting clean pipette tips and the waste station 240
is accessible to the aspirating/dispensing device 210 for
discarding used pipette tips. The x-y plane moving com-
ponent 220 moves the aspirating/dispensing device 210
to and from the storage and waste stations.

[0154] The laboratory instrument 200 further compris-
es an input area 250 configured to accommodate a plu-
rality of secondary tubes. The input area 250 may be
accessible to a user to load secondary tubes in the lab-
oratory instrument 200. Thus, the input area 250 may be
configured to receive and support a plurality of secondary
tubes. Exemplarily, the input area 250 may be configured
to receive and accommodate racks holding secondary
tubes. A rack is configured to receive and to hold a plu-
rality of secondary tubes.

[0155] The laboratory instrument 200 further compris-
es a gripper 260 configured to move tubes, for example
secondary tubes from the input area 250. In particular,
the gripper 260 moves one tube at the time. The gripper
260 is configured to grip a tube, namely grasp the tube
such thatit is held fast and is co-movable with the gripper
260, and to release the tube, namely to free it from its
grasp and allow a physical separation between the grip-
per 260 and the tube. For instance, the gripper 260 may
be configured to hold an upper portion of a tube. The
gripper 260 is configured to grip/release one tube at the
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time. The gripper 260 comprises a drive mechanism that
allows it to move within the three-dimensional space. The
drive mechanism may be similar to the moving compo-
nents 217 and 220.

[0156] The laboratory instrument 200 further compris-
es a labelling component 270 configured to label sec-
ondary tubes. In particular, the labelling component 270
may be configured to affix a label to a secondary tube
before the dispenser dispenses the drawing volume in it,
forinstance also before the dispenser aspirates the draw-
ing volume from the primary tube. The label contains in-
formation about the secondary tube printed on it. Said
information may be comprised in a barcode displayed on
the label affixed on the secondary tube. The labelling
component 270 may also comprise means for printing
on the label.

[0157] Exemplarily, the aspirating/dispensing device
210, the x-y plane moving component 220, the gripper
260 and the labelling component 270 are controlled by
the computing device 100.

[0158] The laboratoryinstrument200 may further com-
prise other components not shown in figure 1.

[0159] The automated laboratory system 1000 further
comprises an error area 800 and a processing area 900.
The error area 800 is a physically delimited portion of
space configured to receive and support tubes. For in-
stance, the error area 800 may comprise racks. A tube
may be transferred from the laboratory instrument 200
to the error area 800 automatically, e.g. by the gripper
260 and/or by other transportation means such as a con-
veyor. The error area 800 may be a transitional area
where tubes that may possibly have been compromised
by errors are brought, to enable a user to decide how to
handle these tubes, e.g. whether they can be further proc-
essed or should be eliminated. The processing area 900
is the part of the automated laboratory system 1000
where the analysers configured to carry out the clinical
tests are located.

[0160] Figure 2 shows a schematic representation of
some components of the laboratory instrument 200. In
particular, the aspirating/dispensing device 210 is
shown, together with the storage station 230 and the
waste station 240. The axis A1 is one of the two orthog-
onal axes in the horizontal plane, i.e. the x axis or the y
axis, while axis A3 is the vertical axis, namely the z axis.
Figure 2 further shows a primary tube 280 and a second-
ary tube 290. Each tube may be supported by a holder,
as shown. A holder is configured to hold the tube in an
upright position.

[0161] An exemplary aliquoting process will be de-
scribed with reference to figures 2 and 3. For the sake
of simplicity, figure 2 shows the stations 230, 240 and
the tubes 280, 290 all on the same surface and in a spatial
sequence along the A1 axis in which the storage station
230 is followed by the primary tube 280, which is followed
by the secondary tube 290 and finally there is the waste
station 240. However, itis noted that this spatial arrange-
ment is merely an illustrative example. In particular, the
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stations 230, 240 and the tubes 280, 290 need not be
arranged all on the same surface. Furthermore, the rel-
ative positions of these elements may differ from the one
in the figure. For instance, the aspirating/dispensing de-
vice 210 may move back and forth along the A1 axis
and/or the other horizontal axis perpendicular to it (not
shown) to go from one location to the other. Exemplarily,
for aspiration, the primary tube 280 may be located on a
conveyor external to the laboratory instrument 200 but
within reach of the aspirating/dispensing device 210,
while, for dispensation, the secondary tube 290 may be
located within the labelling component 270 of the labo-
ratory instrument 200.

[0162] Figure 3 showsanexemplarytimeline ofacom-
plete aliquoting process. The size of the segments on
the time axis is not to scale.

[0163] The aspirating/dispensing device 210 may be
in an initial position, e.g. an idle position or above the
waste station 240, if a previous aliquoting process has
just been completed. If the initial position is not already
at the storage station 230, a first phase (a) of the aliquot-
ing process is moving, by the x-y plane moving compo-
nent 220, the aspirating/dispensing device 210 to the
storage station 230, in particular above the storage sta-
tion 230.

[0164] The second phase (b) is collecting, by the as-
pirating/dispensing device 210, a clean pipette tip from
the storage station 230. The pipette tip is mounted to the
pipettor. In order to perform the collecting, the z-axis mov-
ing component 217 may move the dispenser downwards
and then upwards along the A3 axis.

[0165] The third phase (c) is moving, by the x-y plane
moving component 220 and the z-axis moving compo-
nent 217, the aspirating/dispensing device 210 from the
storage station 230 to the aspirating position within the
primary tube 280. In particular, the x-y plane moving com-
ponent 220 moves the aspirating/dispensing device 210
to a position above the primary tube 280 and the z-axis
moving component 217 moves at least a portion of the
pipette tip inside the primary tube 280, in particular below
the liquid level of the biological sample contained in the
primary tube 280.

[0166] The fourth phase (d) is the aspiration phase.
The aspirating/dispensing device 210 aspirates the
drawing volume by means of the pump in the pipettor,
so that the drawing volume is displaced from the primary
tube 280 into the pipette tip.

[0167] The fifth phase (e) is the transfer phase, during
which the x-y plane moving component 220 and the z-
axis moving component 217 move the aspirating/dis-
pensing device 210 from the aspirating position within
the primary tube 280 to the dispensing position within the
secondary tube 290. In particular, the z-axis moving com-
ponent 217 moves the whole pipette tip out of the primary
tube 280, the x-y plane moving component 220 moves
the aspirating/dispensing device 210 to a position above
the secondary tube 290 and the z-axis moving compo-
nent 217 moves at least a portion of the pipette tip inside
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the secondary tube 290.

[0168] The sixth phase (f) is the dispensation phase.
The aspirating/dispensing device 210 dispenses the
drawing volume by means of the pump in the pipettor,
so that the drawing volume is released from the pipette
tip into the secondary tube 290.

[0169] The seventh phase (g) is moving, by the x-y
plane moving component 220 and the z-axis moving
component 217, the aspirating/dispensing device 210
from the dispensing position within the secondary tube
290 to the waste station. In particular, the z-axis moving
component 217 moves the whole pipette tip out of the
secondary tube 290 and the x-y plane moving component
220 moves the aspirating/dispensing device 210 to a po-
sition above the waste station 240.

[0170] The eighth phase (h) is discarding, by the aspi-
rating/dispensing device 210, the used pipette tip into the
waste station 240. The pipette tip is unmounted from the
pipettor. In order to perform the discarding, the z-axis
moving component 217 may move the dispenser down-
wards and then upwards along the A3 axis.

[0171] After the aliquoting process is completed, the
computing device 100 may cause the drawing volume
contained in the secondary tube 290 to be routed to the
processing area 900. In particular, the computing device
100 may instruct the laboratory instrument 200, e.g. the
gripper 260, to move the secondary tube 290 out of the
laboratory instrument 200 and to the processing area
900.

[0172] Figure 4 shows a flow chart of an exemplary
method 300, in particular for dealing with errors that may
disrupt the aliquoting process. The dashed lines indicate
steps of the method that may or may not be performed.
[0173] The method 300 comprises, at 310, instructing,
by the computing device 100, the laboratory instrument
200 to aliquot a drawing volume, i.e. to carry out an al-
iquoting process, e.g. as the one described with refer-
ence to figures 2 and 3.

[0174] While the laboratory instrument 200 carries out
the aliquoting process, itis determined, by the computing
device 100, at 320 that an error has occurred that affects
the aliquoting process, in particular an error that affects
at least one of: the laboratory instrument 200, a state of
the biological sample in the primary tube 280, and a state
of the secondary tube 290.

[0175] The method 300 further comprises at 330 se-
lecting, by the computing device 100, an action from a
plurality of actions, wherein the selection is based on the
type of error that has occurred and/or on the time point
at which it has been determined that an error had oc-
curred. Details about the selection will be discussed with
reference to figure 5 below. Then, the computing device
100 instructs at 340 the laboratory instrument 200 to per-
form the selected action. After instructing the laboratory
instrument 200 to perform the selected action, the com-
puting device 100 may carry out further steps, which will
be discussed with reference to figure 6 below.

[0176] Figure 5 shows a flow chart of an exemplary
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selection of an action according to step 330 above. In
the example shown in figure 5, the plurality of actions
among which the actionis selected comprise adiscarding
action 420, a reinsertion action 430, a dispensing action
480 and a completion action 440.

[0177] The discarding action 420 comprises causing
the pipette tip of the aspirating/dispensing device 210 to
be discarded. Causing the pipette tip to be discarded may
comprise moving, by the x-y plane moving component
220, the aspirating/dispensing device 210 to an area to
which a user can have access, so that the user removes
the pipette tip. Alternatively, causing the pipette tip to be
discarded may comprise moving, by the x-y plane moving
component 220, the aspirating/dispensing device to the
waste station 240.

[0178] The reinsertion action 430 comprises dispens-
ing, by the aspirating/dispensing device 210, the drawing
volume back into the primary tube 280 from which it was
aspirated in the first place. In particular, when performing
the reinsertion action 430, the z-axis moving component
217 may move the pipette tip to a reinsertion position,
which is above the liquid level of the biological sample
thatwas leftin the primary tube 280 butbelow the opening
(i.e. below the rim) of the primary tube 280, so as to avoid
spilling.

[0179] The dispensing action 480 comprises dispens-
ing, by the aspirating/dispensing device 210, the drawing
volume into the secondary tube 290, as done during the
dispensation phase.

[0180] The completion action 440 comprises complet-
ing, by the laboratory instrument 200, the operation it is
carrying out at the time point of determination of the error,
and, optionally, carrying out subsequent operations of
the aliquoting process.

[0181] In particular, determining the selected action
comprises checking at410, by the computing device 100,
whether the error that has occurred is the clotting error,
wherein the clotting error indicates the formation of at
least one clot in the biological sample. If there is a clot in
the biological sample, the selected action is the discard-
ing action 420.

[0182] Ifthe erroris not the clotting error, the time point
of the determination of the error is taken in consideration.
If the time point is during the aspiration phase (d), the
selected action is the reinsertion action 430.

[0183] If the time point is neither during the aspiration
phase (d) nor during the transfer phase (e), the selected
action is the completion action 440.

[0184] If the time point is during the transfer phase (e),
the computing device 100 checks at 450 whether a first
error condition is satisfied. The first error condition re-
quires that the error be indicative of at least one of (a)
unavailability of the secondary sample container, (b) de-
fectofthe secondary sample container, (c) unreachability
of the secondary sample container. If the first error con-
dition is satisfied, the drawing volume cannot be dis-
pensed into the secondary tube 290. Thus, the selected
action is the reinsertion action 430.
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[0185] If the first error condition is not satisfied, the
computing device 100 checks at 460 whether the error
is a user-triggered stop. The user-triggered stop makes
the laboratory instrument 200 maintain full power for four
seconds and then the power is discontinued to all com-
ponents that are considered dangerous for a user. The
x-y plane moving component 220 and the z-axis moving
component 217 are cut off by the user-triggered stop.
The pump in the pipettor is not cut off by the user-trig-
gered stop.

[0186] If the error is not the user-triggered stop, the
selected action is the dispensing action 480. If the error
is the user-triggered stop, the computing device 100
checks at 470 whether a second error condition is satis-
fied. Exemplarily, the second error condition requires that
the aspirating/dispensing device 210 be in a position
more distant from the secondary tube 290 than from the
primary tube 280. If the second error condition is satisfied,
the selected action is the reinsertion action 430, other-
wise the selected action is the dispensing action 480.
[0187] The stepsshownin Figure 5 and their sequence
merely constitute an example of how the selection may
be made. Some steps may be optional, some steps may
be carried out in parallel, some steps may be re-arranged
in a different sequence. Furthermore, additional steps
may be carried out. For example, the computing device
100 may check whether the error is an error that prevents
the aspirating/dispensing device 210 from moving, in
which case the selected action may be a waiting action,
i.e. leaving the aspirating/dispensing device 210 where
it is and waiting for the error to be addressed.

[0188] Figure 6 shows a flow chart of an exemplary
continuation of the method of figure 4. After instructing
the laboratory instrument 200 to perform the selected
action at 340, the computing device 100 provides at 510
recovery information to a user via the 1/O interface 110,
e.g. by displaying the recovery information on a screen.
The recovery information indicates one or more steps to
be taken by the user, for example in order to bring the
laboratory instrument 200 to a state in which it can func-
tion normally.

[0189] After providing the recovery information and,
possibly, after the user has taken the steps indicated in
the recovery information, it may be determined whether
itis needed to prepare one or more additional secondary
sample containers. If this is the case, the computing de-
vice 100 instructs, at step 520, the laboratory instrument
200 to prepare one or more additional secondary tubes.
[0190] Ifthe error concerned the state of the secondary
tube 290, e.g. a badly printed label, it may be needed to
prepare one additional secondary tube as replacement.
If the error prevented the preparation of additional sec-
ondary tube meant for additional aspiration/dispensation
cycles, it may be needed to prepare additional secondary
tubes.

[0191] Instructing the laboratory instrument 200 to pre-
pare an additional secondary tube comprises instructing
the gripper 260 to take the additional secondary tube
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from the input area 250 and bring it to the labelling com-
ponent 270, and instructing the labelling component 270
to label the additional secondary tube.

[0192] At step 530, the computing device 100 checks
whether at least one third error condition is satisfied.
There is a set of third error conditions that set prerequi-
sites that distinguish between cases in which, because
an error has occurred, the tubes should be sent to the
error area 800 to avoid further issues down the line, from
cases in which, despite the error, the drawing volume
can be sent to the processing area 900 without any user
evaluation.

[0193] Forexample, athird error condition may require
a certain speed of dispensing (below a certain threshold)
that does not provoke resuspension, in case the drawing
volume is reinserted in the primary tube 280. Another
third error condition may be that a test to be carried out
on the biological sample is a clinical test whose result is
not affected by hemolysis or by characteristics of the
platelets.

[0194] If nothird error condition is satisfied, the method
comprises at 540 causing at least the tube that contains
the drawing volume to be routed to the error area 800. If
the selected action was the reinsertion action 430, the
discarding action 420 or the completion action 440, the
tube is the primary tube 280. If the selected action was
the dispensing action 480, the tube is the secondary tube
290. Exemplarily, the primary tube 280, the secondary
tube 290 and, if present, the additional secondary tubes,
may all be routed to the error area 800.

[0195] If at least one third error condition is satisfied,
the method comprises at 550 causing the tube that con-
tains the drawing volume to be routed to the processing
area 900. Causing the tube containing the drawing vol-
ume to be routed to the error area 800 or the processing
area 900 may comprise instructing the laboratory instru-
ment 200 to move said tube to the said area. Alternatively,
causing the tube containing the drawing volume to be
routed to the error area 800 or the processing area 900
may comprise instructing the laboratory instrument 200
to move said tube to a location from which the user can
take said tube and bring it to said area.

[0196] Figure 7 shows a decision tree for selecting,
based on time interval, T, within which the determination
of a user-triggered stop occurs, the action that the labo-
ratory instrument shall perform. In particular, the selec-
tion of the action is carried out at step 330 of the flow
chart of the exemplary method 300 depicted in Figure 4.
The time interval T for the cases in which T corresponds
to various phases of an aliquoting process, as shown in
figure 3.

[0197] If T is the phase of moving the aspirating/dis-
pensing device 210 to the storage station 230, T=(a), the
selected action is the completion action 440, so the x-y
plane moving component 220 finishes moving the aspi-
rating/dispensing device 210 to the storage station 230.
After instructing the aspirating/dispensing device 210 to
perform the completion action 440, the computing device
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100 further instructs the laboratory instrument 200, spe-
cifically the aspirating/dispensing device 210, to perform
another operation, namely to also collect the pipette tip
from the storage station 230 (before power is shut off).
[0198] If T is the phase of tip collection, T=(b), the se-
lected action is the completion action 440, so the aspi-
rating/dispensing device 210 finishes collecting the pi-
pette tip.

[0199] If T is the phase of moving the aspirating/dis-
pensing device 210 to the aspirating position, T=(c), the
selected action is the completion action 440, so the x-y
plane moving component 220 and the z-axis moving
component 217 finish moving the aspirating/dispensing
device 210 to the aspirating position.

[0200] If T is the aspiration phase, T=(d), the selected
action is the reinsertion action 430.

[0201] If T is the transfer phase, T=(e), the selected
action is the dispensing action 480 if the first error con-
dition is not satisfied, while the selected action is the re-
insertion action 430 if the first error condition is satisfied.
In this example, unlike in figure 5, only the first error con-
dition is checked and not the second error condition.
[0202] If T is the dispensation phase, T=(f), the select-
ed action is the completion action 440, so the aspirat-
ing/dispensing device 210 finishes dispensing the draw-
ing volume.

[0203] If T is the phase of moving the aspirating/dis-
pensing device 210 to the waste station 240, T=(g), the
selected action is the completion action 440, so the x-y
plane moving component 220 finishes moving the aspi-
rating/dispensing device 210 to the waste station 240.
After instructing the aspirating/dispensing device 210 to
perform the completion action 440, the computing device
100 further instructs the laboratory instrument 200, spe-
cifically the aspirating/dispensing device 210, to perform
another operation, namely to also discard the pipette tip
in the waste station 240 (before power is shut off).
[0204] If T is the phase of tip disposal, T=(h), the se-
lected action is the completion action 440, so the aspi-
rating/dispensing device 210 finishes discarding the pi-
pette tip.

Claims
1. A computer-implemented method comprising:

- instructing a laboratory instrument comprising
an aspirating/dispensing device to aliquot a
drawing volume of a biological sample con-
tained in a primary sample container;

- determining that an error has occurred, where-
in the error affects at least one of: the laboratory
instrument, a state of the biological sample, and
a state of a secondary sample container config-
ured to receive the drawing volume;

- selecting, based on at least one of a type of
the error and a time point at which it is deter-
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mined that the error has occurred, an action from
a plurality of actions to be performed by the lab-
oratory instrument, wherein the plurality of ac-
tions comprise a reinsertion action that compris-
esdispensing the drawing volume to the primary
sample container; and

-instructing the laboratory instrument to perform
the selected action.

2. The computer-implemented method of claim 1,

wherein:

instructing the laboratory instrument to aliquot
the drawing volume comprises instructing the
aspirating/dispensing device to aspirate the
drawing volume from the primary sample con-
tainer; and

if the time point is during aspiration of the draw-
ing volume, the selected action is the reinsertion
action.

The computer-implemented method of claim 1 or 2,
wherein

wherein the selected action is the reinsertion action
only if the error is not a clotting error, wherein the
clotting error indicates presence of a clot in the bio-
logical sample.

The computer-implemented method of claim 3,
wherein, if the error is the clotting error:

the selected action is a discarding action, wherein
the plurality of actions further comprise the discard-
ing action, the discarding action comprising causing
a pipette tip of the aspirating/dispensing device to
be discarded.

The computer-implemented method of any one of
claims 1 to 4, wherein:

instructing the laboratory instrument to aliquot
the drawing volume comprises instructing the
aspirating/dispensing device to aspirate the
drawing volume from the primary sample con-
tainer and instructing a moving component of
the laboratory instrument to transfer the aspirat-
ing/dispensing device from the primary sample
container to the secondary sample container;
and

if the time point at which it is determined that the
error has occurred is during transfer of the as-
pirating/dispensing device, the method further
comprises:

- checking whether a first error condition is
satisfied;

wherein:
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the plurality of actions further comprise a
dispensing action, wherein the dispensing
action comprises dispensing the drawing
volume to the secondary sample container;
if the first error condition is satisfied, the se-
lected action is the reinsertion action;

if the first error condition is not satisfied, the
selected actionis the dispensing action; and
the first error condition is a condition that
the error is indicative of at least one of (a)
unavailability of the secondary sample con-
tainer, (b) defect of the secondary sample
container, (c) unreachability of the second-
ary sample container.

6. The computer-implemented method of any one of

claims 1 to 5, wherein:

instructing the laboratory instrument to aliquot
the drawing volume comprises instructing the
aspirating/dispensing device to aspirate the
drawing volume from the primary sample con-
tainer and instructing a moving component of
the laboratory instrument to transfer the aspirat-
ing/dispensing device from the primary sample
container to the secondary sample container;
if the time point at which it is determined that the
error has occurred is during transfer of the as-
pirating/dispensing device, the method further
comprises:

- checking whether the error is a user-trig-
gered stop of the laboratory instrument,
wherein the user-triggered stop sets a cut-
off timepoint at which power is cut off; and
if the error is the user-triggered stop, the
method further comprises:

- determining a first distance between the
aspirating/dispensing device and the prima-
ry sample container;

- determining a second distance between
the aspirating/dispensing device and the
secondary sample container; and

- checking whether a second error condition
is satisfied;

wherein:

the plurality of actions further comprise a
dispensing action, wherein the dispensing
action comprises dispensing the drawing
volume to the secondary sample container;
if the second error condition is satisfied, the
selected action is the reinsertion action;

if the second error condition is not satisfied,
the selected action is the dispensing action;
and

the second error condition is a condition that



10.

1.

12.

13.

35

the second distance is greater than the first
distance or a condition that the second dis-
tance is greater than or equal to the first
distance.

The computer-implemented method of any one of
claims 1to 6, wherein the method further comprises:

- checking whether at least one third error con-
dition of a set of third error conditions is satisfied;
and

if no third error condition is satisfied, the method fur-
ther comprises:

causing the sample container containing the drawing
volume to be routed to an error area.

The computer-implemented method of claim 7, fur-
ther comprising, if at least one third error condition
is satisfied:

- causing the sample container containing the
drawing volume to be routed to a processing ar-
ea.

The computer-implemented method of claim 7 or 8,
wherein the set of third error conditions comprises
at least one of:

a condition that the error is a predetermined er-
ror;

a condition that a test to be carried out on the
biological sample is a predetermined test.

The computer-implemented method of any one of
claims 7 to 9, wherein the set of third error conditions
comprises a condition that a dispensing speed of the
aspirating/dispensing device is equal to or lower than
a predetermined value.

The computer-implemented method of any one of
claims 7 to 10, wherein causing the sample container
containing the drawing volume to be routed to the
error area comprises setting a flag associated with
the sample container containing the drawing volume.

A laboratory instrument comprising:

an aspirating/dispensing device configured to
aspirate and dispense a drawing volume of a
biological sample; and

a processor configured to carry out the method
according to any one of the preceding claims.

An automated laboratory system comprising:

the laboratory instrument according to the pre-
ceding claim; and
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14.

15.

36
an error area.

A computer program product comprising instructions
which, when the program is executed by a computer,
cause the computer to carry out the method accord-
ing to any one of claims 1 to 11.

A computer-readable medium comprising instruc-
tions which, when executed by a computer, cause
the computer to carry out the method according to
any one of claims 1 to 11.
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